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the event approaches the true mean as a limit,. Since 
the two values are constant, their ratio is constant for a 
given stream; in other worI~s, the ra.tio 41 t.0 a - 
proaches a constant limiting value as the duration of t P ic 
record increases. 

Now, for different streams in the same region, tlie 
causes which operate to produce floods operate in tlie 
same way, but in different deorees both for different 
streams, and for different flooas of the same stream. 
Apparently an condition which tends to increase the 

about the same degree, consequentsly the limiting values 
of the ratios of t$l to may be very nearly the same for 
different streams in the same region. 

maximum floo B stage increases the average flood state in 

THE RELATIONS OF WEATHER AND BUSINESS.’ 
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[Excerpts.] 

robably will be for generations, 
the main business of t i s  country and the main founda- 
tion of its continuing welfare. Agriculture is largely 
dependent upon the weather for it.s results? especially in 
those sections and States west of the Mississippi River, 
where the annual preci itation sometimes varies froni 10 
inches to 30 inches. O%viously, any intelligent and rea- 
sonably accura.te long-distance forecast of the robability 
of weather happenings will be of incnlculad value to 
the business world in such States and sections, sccing 
that all business in such regions hangs largely upon t,he 
results of agricultural product.ion. * * * Such a fore- 
cast, in the present state of our knowledge of t.he weat.her 
can not possibly be abso1ut.el-y a.ccurate, ss everyonc 
would certainly, even though unrensond)ly, e s p c  t it 
to be. * * * 

[Some attempt at  such n forccast] has been essayed by 
the committee on statistics of the Chamber of Comnicrce 
of the United States, as set forth in their two bulletins, 
“The Relations of Business and Weather in Relation to 
Rainfall” and “ I n  Relation to Temperature” [1919]. 
The general niethocl followed in this investigation, ex- 
tending over a long number of ycars, concerned it(se1f as 
much with personal travel and study in every section of the 
country as with niero analysis of figures. For instance, 
the observer learned that, two most import,ant features of 
the effects of drought upon growing plants, especially corn, 
in the Great Plains States are as to whether such droughts 
were marked by the resence or absence of exceedingly 
hi h tenzperatures am s hot winds. * * * 

%he basis of the two bulletins of the coimiittee on 
statistics is [that] tlie weather has a tendency to recur in 
the wa of the extremes of heat and cold, rainfall, and 
tlie lac% of it. Also, in coninion with niost other things 
in nature, that the same kinds of seasons have a teni1enc.y 
to flock together in the way of the association of dry 
years with dry years and wet ears with wet years for a 
coniparatively brief period. Tiere are unespected escep- 
tions to this tendency, but in an espcrieiice of d iiuniber 
of years this general statement has proved t80 be fairly 
reliable for business urposrs in from 75 to SO per cent 
of the time-which o P course is rather better than guess- 
ing or trusting to that rather absurd law of averages in 
such a case, or consulting the wishbone of the goose or a 
local almanac. * * * So it was perfectly iniiiiat.erin1 
for the purposes of practical business, whether the theory 
proved mat~hemat.ically correct when it iitdicat,ed, some 
months in advance, the mild open weat.lier of t,he winter 

Agriculture is, and 

of 1~18-1919 Rnd the wet spring and summer of 1919 for 
the localit of St. Louis and vicinity; also the compara- 
tirely cnlc 9 er autumn of 1919 ns compared with the sim- 
ilar period of 1918. 

[In the southern Great Plains. which for tm.0 or three 
pears previous to 1919 suffered from severe drought, and 
111 the northern Great Plains, where a loiig drought ended 
in the fall of 1919, it is rensonnble to espect relatively 
favorable conditions in 1920.1 

Let us consider tlie value of a possible forecast of the 
weather, some months hence, in relation to the sde of 
what are known as seasonable goods, namely, goods 
which sell only at certain seasons and then because of tlie 

Lawn mowers, 
!or example, in wet weather because grass grows best 
then, and rubber hose naturally sells best in dry weather. 
These goods have to be-made up by the manufacturer and 
contracted forb the distributor niany months in advance 

weather be wet or dry very seriously affects the sale of 
both of the lines. How, suppose a distributing house 
handling both lawn mowers and ruhber hose wished to 
find out in Bugust, 1918, about how they should order 
these goods for tlie coniina season of 1919 compared with 
tlieir sales in the season 07 1918 just past. The tiieorp I 
haw spoken of forecnst very definitely a wetter spring 
and summer in 1919 than in 1915 in the vicinity of St. 
Louis, and tl:at is esactly what happened. Now, suppose 
this sanie house wished to know in February, 1919, what 
kind of an autumn and winter 1919-20 would prove, as 
to temperature and snowfall, as coniprecl with tlie similar 
senson of 191s-19, as affecting the sales of ice skates a.nd 
snow sliowls. The theory answers, a somewlmt colder 
nut.unin and winter and ratlicr more snow. Now, these 
iiiciclmts arc the storics of actual 1:appenings. It needs 
only a little tltought to have you realize ttie far-reach- 
ing henetit to business of any systeni of weatlxr forecast- 
ing which will indicate, if only approsimately, what kind 
of weather may be espected in t!ie near future. * * * 

Prof.A. EDozCghss called attention to tlie fact that the 
recent droug!lt in tlie soutliwest wras the worst since 1531. 

Mr. L4. IV. Doughs showed that the climate in tlie 
southwest has not ci:anwd, hut that after two or t hee  
yeais of unusual rninfnfi a dry year may beexpected. 
Busincss iiieii in that region, howcvcr, haw gone on pre- 
p r ing  for iiiore wet years. 

P y f .  J. 1Vanl.re.n. Smit7~ mentioned that a tdmlation of 
35 winters in Ohio have indicatccl, as Mr. Douglas had 
)oint,ed out, that the general character of a winter could 
kc determined by I~rohnbility. 

Prof. H. J. Cox said that the studies uf Mr. Douglas are 
rather more of probalAities tlian meteorology, and in- 
quired if there IS any reason to suppose t!:at a warni 
wint,er will follow a wwiii one. 

Dr. C‘. F. Brooks rcplicd that these changes in the char- 
acter of the winter are controlled by centers of action, 
and if, in turn, tlirougli such studies as those of ocean 
temperatures, tlie general forecasting of the location of 
such cent,ers of nc tion can be ac.coniplisl:ed, the general 
character of the season can be fcrccnst with more basis 
tli an simple prob aldity . 

Us.. Z? L. West remarlied that the prospective purchaser 
of a water power plant in Uta11 inquircd concerning the 
relation of the rainfall of the last 10 pears to tlie 35-year 
nienn and found that it, had hem 25 per cent in escess 
of nornial, wliereupon lie was soniewhat skeptical re- 
pnrdina Lis purcli ase, since tlx succeeding years would 
proha.kxy lint yield so much wnt,cr power. 

.,. 

revalence of certain kinds of weather. 

of tlieir actua 9 use by the consumer. Whether the 

DISCUSSION. 


